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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a touch panel device 
capable of detecting a highly accurate touch position with a simple 
configuration. 

SOLUTION: This device is provided with microphones 1 1 A and 
1 IB which are arranged at least two optional different places from 
each other on the edge part of a touch panel 10 and detect ultrasonic 
waves propagating in space, an input pen 12 which includes a 
piezoelectric speaker 12G and which oscillates an ultrasonic wave 
outputted from the speaker 12G, and a touch position detector 13 
which calculates the distance between each of the microphones 1 1 A 
and 1 IB and the touch position P by the pen 12 of the panel 1 0 on 
the basis of the ultrasonic waves detected by the microphones 11 A 
and 1 IB and which operates the coordinates of the position P. The 
microphones 1 1 A and 1 IB have sound collection directivity 
corresponding to the mounting positions of the edge part of the panel 
10. 



LEGAL STATUS 

[Date of request for examination] 08.06.2004 
[Date of sending the examiner's decision of rejection] 
[Kind of final disposal of application other than the 
examiner's decision of rejection or application 
converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of 
rejection] 

[Date of requesting appeal against examiner's 
decision of rejection] 

[Date of extinction of right] 



<1©H*M«OT (JP) (12) & BB 4# ft 48 (A) <H)WWU«MM» 

$$082001-142639 
(P2001-142639A) 
(43)&B B ¥&13*E 5 J325 B (2001. 5. 25) 

FI t-V3-K(#S^) 
C 0 6 h- 3/033 3 6 O A 5 B 0 6 8 

3/03 34 0 5B08V 



(5i)inta 7 m\m9 

G0 6F 3/033 3 6 0 

3/03 3 4 0 



&*Effi-& »«3BCD»12 OL (£. 16 JO 



(21)tHK»^ 


1-324096 


(71)tBSA 


OOO00UO16 








/■*■>{■*- 7 W&£gt 


<22)0UNB 


*MK11*PHJ!15.B (1999. 11. 15) 




JftKfSBUKBSU TB 4# 1 *Z 






(71)ffiilA 


000221926 
























«* 








«S3»BHKB^1TB4#T# /Vf* 














(74)ft8!A 


100063565 



















(54) -^y^TO/Wai 



(57) IStM 

ft 3 £ * <y****;H»tWW-s;r i: £B 

SSWiS^ttJ-tS v-f 7 o 7 * > 1 1 A, 1 1 B b „ 
Em* e-^ 1 2 G £ fl® L T £ <7)E«X t-*12G 

^n^miA.i i Btci-^T^aistLSsswmfc 

S-^f>T#V^f ? D7 fr^l 1 A, 1 1 B 1 9 "y^* 
;n 0<0A*^l 2fc«kS;y->yf-&gPJ:o8E8i£»: 

ftLxzcv? 'y^imp^m^mn-th * >y 

B#, ?>y^*;H 0OlMROlMJm»=»l6U£* 




>13 



14 



15 



PDPK5c 



!(2) 001-142639 ( P 2 0 0 1 - 1 4 2 6 3 9 A ) 



? «/<)-n*)WK<r)-S> -y f-fiB$:««tJ-rS ? >y^*;i^ 

t-@wfc:iEBs<xT^iai*^fitT< z&m^mm 
m*&s&gm* mt, lx zvum&mmtfrt* as* six 

xij^yizx h 9 >y ^-&Bfc <rmm&& LX iOAA 

'O-CD^ >yf-e«c7)^ >y^^;W±T-<7)J®g£?SI»-r.g> 

lx9 v+^*fre?&mz*rt-?zM&mmimtt 

im 1 fclB*^? >yf-/t*;|^E. 

HMHIIcBK3*iT * >y ^ N 0 *^k TfrfcTBHrticBV > 
T 9 0 J&aftffftfttttt** LT 1 fciESto 

*-y*/-<*/p§gB. 

ib«jb4 3 tMB*«wr#. M^-fc 9 om<r>nmx 

we 1 8 0ffi«0^^F&l#ttSr*LTV^it*iai fcfE 

£ «BIBEtol^#A^:'OJWfc»j£3*tfcMPa$ 

^>y^^l^S. 

9 . £ cOJ^fcj^Sftfc^co&J^A:^;'^ 

tefHi-rSBPaUOTEftftSiiTV^IIMSBl £83*09 
•y^^M^S. 



■watflWM-*^* «y t" u as« £ iw* tttc; 

Jtwsmwft&ztix^x , ^/UrncioTA^ytf 
TUSH 1 1 3 TOE* «yf-y^;UO»S5^WiBm#56 
B. 

[IS^JS 1 2 ] h?IB7 5 >y M^i^/^XYf 
4 xrw 'tM^MWI l fcEKtf)* v^t*;P 
ME. 

[00013 
[0 0 0 23 

[0003] £<0^«y ^t*/HaB4, ^ >y f-y^;P± 

[0004] Z(D9 «y^s - *;i^lEO^r*Hr, @W&$r 
fiJJH LT ^ >y ^n'^±T*<!0^ -y ^HaB<9ffifUo;&ai$r 

1 0 0 0 5 3 H2 5 li s £«o i d ^«a^lB5¥ieflt& 

[0 0 0 63 £<7)|2I2 5fct>wt. ^-yf-y^/l^B 
14. ^ -y^yN**;U l coTm®lZ7l<.¥faZ im. 0 Wtfeix 
fcHflMltf) XifflRIt r v -f 2 A k , ^ <y 1 

ffl95&fi^2 B t , 9-/ 1 OUSSCXfflSRItT 

W 2 Ai:*f|S]-rS «k a te*¥fo*t=rcDtfft&*l/« 
flfflloxfiflRltT^'f 3At, ^ >y ^-ys°*;u l o*±PS 
gP^SB^itTXffllRStr^-f 3 AfcS»3*ufcXHR 
fl^ 3 B i: , ^ <y f-/"?^ 1 «£ffl!li^t±Tl<0^ 
0 Wt6*l/£3«ia«»Y«KWTV-f 4 Ak >y 

*;n ttimmzwMztix YmgMTvj a Atc« 

ttSflfcYflBM^ 4 B t . ^ >y f/^M O^iffl^SS 
fcYfflKWTP^ 4 A kMlSj-T?. «fc 0 {C±TW* t^Df 9 
•(Wc>tLfcS«fflycOYffl!lSMTU-f 5Ak. ^'y^-y\-^ 

ZtlKYm&mTB B k -Srffl^TV^. 
[0 0 07] £0:J''y*v'N**/P§gBJ4. Xll!JHffi^2B 
*^Ui*^ilSS : t^^fli3^Xffl!J^TU'f 2 ACT) 



!(3) 001-142639 ( P 2 0 0 1 - 1 4 2 6 3 9 A) 



ffiOflWXMiraHTW 3A*>*Wrrtl (X^TI&J) izfe^fc 

zftmz&^x&mztifzm&WLtfxm&mTs b ca 

[0 0 0 8] 4fc. YfflU^1^4B*^aj*§iX&@W 

mn&kmmmmmnYW&catTM AA^wrtrm (y 

fcfi#>-DT* s P£ft#fc:5SjiSi'U £<0§fI<IlOYffi!IR 
»TW 5A(0W|*1 (Y2TI6J) fc^o^#(aStfcV^ 
TSflSftfdS^&tfXffllgfi^- 5 B A* £ft-S> . 
t 0 0 0 9 3 -e UT . ^ >y 1 Jl^* -y ^Hftgtf) 

4 . H I li s «k 3 £ * >y 1 _L<oeg 

tfHffitP' #;y'-yf-$*ll>k. Ztofv+QMP' fcfc 
VrcfHgfltoXSRStTW 2AkYfi(!]SS*TW 4 A 
& *ivWi3HR S iiTtje^ife** 9 -y ^^/P l £ 9 v 

fiffll*>X«R»TW 3 At YfflRWTW SAl^g 
»lL»-5ftffll(xffil!:yiI) fcXfflR 

^3 b t xhwp s BfcA*$tiT < zm^mm^- 
nmc (*at) izx^xm^-h^z^. nktt 

[ooio] z\com^mmw i &mtt<r>9 -y^*/u 

ti. WAttfctffiixT^I>k^d^£irLTVvS>. 

[ o o 1 1 j l^l***^ zcomtcvrngmzfim®. 

MTl"i ZmW L&Htiff sflr fe-T. $ te. ? -y ^-&a 

fc£»frV*0-C\ IS«***SHW* k k t> (ctftmf|»]££|R 
#3&»* & fc V >3 rajg£&3r LT V . 
10 012] 4fc, CO«^cOSW^ffi3¥ttgO^O 
* <yf-'**/M£iIMU * •y-*-'**/H.$ r fcJ*LT< &@ 
#*fc«):-g.»$r^aiLT^<y^^i^«P , OWfeMrd 

box'hztetbtz. mmz<7)9 vw*M8Btf79 

X-?t < XTV-i ( P D P ) fclX 0 Wt&iT.& <k 

5 Iop D P<r>wmi>zft~?x9 vWfrU 

uzmLt&mmtfsjxt Lx&a&tix.. 
[0013] z<vmnt. Jiieoi o zcmk<?)9 <y 

LTV ^ |3!iS£ £ MSfc-T & tut 

t>wc**. -rer**. zcowm. f$%%ffif&x'$im 

<0«V ^ -y ^ffiB^tti Srfr a i k *« til*?. 9 >y 

;i^as:«»t£ £ k £ a fftk Lxm . 

[0 014] 

.[pesr^-f &fctf>o#$u micomwi,zx2>9 v+ 



m^mmcommi,zmm.^tih 9 v***^<o9 -y^a 
$^s^ffi«#^5fe?ga53tpfe^«-ri»A*'<.>'t. mis 

m^SPWfc J: ^T&BSilSA^V^ISSSftfcrg 1 
m-§-(c*^V^T«-S#^aia5«k ^ >y^N^-/l^±c0A^ 
lz£ h 9 <y f-fitfi t OSBiiSr »til LT £ (0A*^>- 
>yf-{ia^^ -y -^^"^^TOJlSSrSISll-S^e 
&ffiS«gi5*fi;Sr{ii.Ti5 0. 1uia*^Si5#*»\ 9^ 
^•4-;P<7D^05K#fia{c*rjSCLT ^ -y ^t^A^ffi 

z*rt-?&mmimimttLx^hzbZ¥mb l 

TV>5. 

[0015] .lom 1 rtStmiiZ* h 9 vW*MS5t 
li. 9 v7-s**)U±l,zA^yvfc2$ffl>tf9 vl-Ztih 

tLT^ «y^t*;K0t»1Bfc»oTffilB*SRS<tT»J> 
* . 9 >y f-^N'*/UOii:gPtf05VHcS : 5rSii'-^ < k t Zlffi 

[ 0 0 1 6 ] * LT. ISM&iHItaffitW* ^<ry&Mm 

mtiz^x^ta^titz^m^zm^x . zco^m^ 
&?mztitz9 »/1-'**>i>±.<d9 vj-imt&immt 

sx.Yffisffl^jg»LT. TjniMfyrtsatem 

[ 0 0 1 7 ] LT. ClO^ -y ^feB5:!»St-2»l^tcA 

ufznmmmfo^ v^*)i<0>tm<7)mtiLmzMtiB. 

^04>rafiratcKa$^^ei 1 8 OiKk^a i d 

c ^ «y ^^/k^is^^a— 

LTi^S £ k J: 0 . A*^.^*^ »/^^;W±<0k*^ 
fflfflBc^ >y f-SilT t , A^^^feSHg^tLi,^^ 

&mmmtnz*-,xmii&ti& . 

[0 01 81 tJUb^J: a C JJEJB1 ^ B J^<k S 9 >y 

f-^^yMRaEicjiiiff . ^ •v+'^)v<7m&v>z.mttz 
$mmt*wmtzt3?x-9 ^^^±.^^9 7 
-f-imvMfeZ'iT ozb afitam. t&i>, znmgmt 
&9 •v^-^jvnimnm'ttiimizttmLx 9 vf** 

frcr&mZ W-'th Mrgmfoft&Zm LT V ^ <I k 
<fc -oX , AJVOtf? >y +^*>U±.cr>b*<D®.mz9 

m^9 •y^m.mcontai^o £ k * j aj*s «t a ic**. 

1 0 0 1 9 ] -5-LT. $ >yf-<ia<7)^ 
A^^>'3b^l6ffi$^T^ra^eai$fLT<l» ; &fl 



!(4) 001-142639 ( P 2 0 0 1 - 1 4 2 6 3 9 A) 



*m o mt^tih mtmrnwrnmizftombzyj xt 
[00.20] nz2coftwt,z£$,? vi-^)i^mt±. m 

miM&Wittf'? 4 9*7* vxb hZtZmkbLX 
[0021] i <7>m 2 Of&HJKJ: £ * >y f^^It 

[0022] SH3 offcHJUci: & * ^f-'^/lMI** mi 

iiT? 7f^^tWWIrttfcv^ 9 OSOJft^ 
[0023] ^<F>%3 crttmz X h 9 «y f-/^;l^iat3 

*/ko&b# 9 o &cr>®mxh h cox. mmmtw* >y 

^r) fc jptPSffiBrt v \X 9 OJgomW^ft^tt 
£W LX V ^ £ i: izi. oT „ X~)l^yifi9 •yfv^Ad: 

i o o 2 4 ] ^4 nmuzx ^*ivmmt , m 
mBWzms.-t&tzMz, f$3<r>mi<7)mmziuz.x . 
miam^gw^'. mr*-fc9oi£^«fi8v^iHPSP?: 

»JW4#-i4m*«£T^4£fc*««fc I/O* 
l>. 

[0025] uO»4 co^BJtCi: & >y f-S'bM'KKfc: 

*-ymtiz^x. mvmt^mmm&fi* 9v 

[002 6 ] JS5 OfSWlc <fc 2. * v+**MKmt+ «T 

ssaw&itflW4fc»{£, mi <o%bj^«^jdxt. 

£*IT* vf^-frt^fftc^WftlZti^X 1 8 OJgCD 
**»|6|Wtt*tfl/0>*£ fc Zimt I/O**. 
.[002 7 J C1^5cO^HJfcJ; «y */**JlXatt: 
±*Uar. mWSBW*^ -y^*/UD|^c9*|g)Gffi£ffi 
a$tl^lSt^ ^<7)*W«i5«<0^*-[6llCJ!S3&^^-y^ 
>t*7K0lEHj&*l 8 0SOKHT'fci.<0t\ mgfim-tf 

9 v+^fi-t^ttvmftiz&^x 1 8 og?)*#te 

WBttfc*M/0>*C: fcCk ot, XJl^ytf? -yfv* 

*;kk*> t'cr>®mt,z? v^-z.tix i> , -r ^Tdi^yip h 

~[ 0 0 2 8.1 !6^B)jCJ:S^-yfA^tlt mT 



[0029] iOm6<0^BBfc«t y*-'**A40DC 

[0030] HS7<05M8fc i h 9 *»+mMtWt* W 
IB@WSr»Bgf ZtzMz, mi comfrffi mztoiLX. 

i^TtB^^-fx^ft-^. A*^<7)ttligOfc3 6 0 

[003 1] i W»7 OSBWfc i S ^ y ^t*;HBSIfc: 
itltf, 9 vW*Mz\jj'<>tf9 v+Ztltlb* . 

izpim titzm*&mumz x-ix muztiz^m^ 

3&>* s Cl^A^^V^ftlllll 0^36 0 JK<7)fg|*]1£T-?ag£ 
ixi.tf0T\ ^ -y ^^^OifOffiStcA^^^J^^ v+ 
ZtiX^m^tfM^milzi-oXmiiiZtiX. %<r>9 
vlttemE&Vmttf hit?, £olz%h. 

[0032] mscrmmiz x z, 9 v^-^vmmt. m 
tzstftZiMmt&tzMz. m 1 comicommizMtx . 

W'ba<%&mffiwzim-2iix^x. ^nmmco^ 

mmztixis*). znx^ycosmcopimBnfm 

[0033] d^8<7)^BJfc X h 9 v+rt^iVmWZ 

x.tu£. x^yiz^m^tv^m^mmwD^mti^ 
1 0 0 3 4 j jg9<^Batcis ^ y+s**fvmmn. m 

gSB»SraWW-*fc»fc, ^1 <7)7lBJco«^fcjDxT, 
lirfBA7J^y^5fe^Wfc^§ttT*5 0 . I«* 
C^Six^S^^OATJ^V^^Hfc. Ial2« 

nmrntfr h &i> zn&mi^zftmzftmtmn 

tlX^&Zk*<mikLX^2>. 
[0035] Z<?>m9<7)mUz£2>9 <yf-^A4HE«: 
±<t{f. A*^^^7m^fi^$tl-TV^I»<li:fc 
<t 0 . X^yifi9 **v»t*/fcJt(C* «y^-$tL7t^fc^ 
•y^^/UO«®*i«-Ott^n?»^|J)Efjh$it, $ t 

swpse* J . AA^^<o^o5t«c7)^o^®fc^ 

^StLT ^ i: (c i -,-c . Xti^y^ >y 

fc^ «y^$^(^^MP^S^ixT^#0^1i*^ 

[0 03 61^1 OCO^BJCJ:S^ yf^AMBl 



!(5) 001-14.2639 ( P 2 0 0 1 - 1 4 2 6 3 9 A) 



i&ztix^x , *fryi,z£^xxJj^yW8&ztiKi!& 

[00 37UJ0H1 OO^BHfcJ: 4 * y*''C*JHNai 

izxtm. x^y^T-^m^z.zc^x^y^y 
Lx&<t. z o^yfr^yizftrnz tit: 

[0 0 38] mi 1 COWBZ £&9>v f-^*/l/gS{4, 
[0039] i «m 1 1 (O&tylz 4 h9»; +/**A>&M. 

ixx^h^ttm-couMzmmLte^^tK 

immz£~>X%.tt2ti&Zk%<®.W.Zti&<?)T. K 

smiz xtfmsmttzx ixtiuaztiz <^>tm 
±zti. ztuzx^x. nmomw v<Hi[&(vfti£z 

ftoZkWtii&&. 

[ 0 0 4 0 ] SfSl 209tmziih 9 <y^N°^;PSB{i, 

Hotae mzmsrr a kmz. m 1 nmicommztuz. 
x „ may mwmm^y jxr?? < xtu 4 ;\- 
*)vx°h& z t timt lx wh . 

10 0 4 1] Znmi 2<^,mzi h 9 •yf^/HBSt 
WC. A^^iS^-y^-ffiS^aj^tf-D^t^aj 
[0042] 

[f&HJWllSfc«IS] ot x zcomico&himtfgj? 

mm. 

10043] mi «is zemmz* h 9 vw*A&m. 
comM&miz&tf&m 1 *^-tm®mxh & „ 

.[ 0 0 4 4 ] 3r*3. OTCtSwrte. 9 •yf-^^M^S 
dco^>y^^^;p^®(i. PDP^ft. *y-f h# 

[004 51 £*>BlCiSVVC, ^<y^^;HBgKU. 
P D P Wmffitf? xmS.^9 v +rt*)l> 1 0 £flt j£ LT 
t5 0.. Z<T>9 >y^*/P 1 0 comfficOTi^^^iaai: 

XI 1 A*54tfl IBt. &^3@^i£f&ig3s£l*jm 



1 BtfM$ilTu^^07tyi 1 Ai; 1 1B£ 
A73^X1 2*^A^$iX&®^»[^a-^V->T^ 
*;H 0±.<r>X^y\2lz£h9v1^LW*m!i-tZ> 
9 v *im&&& 1 3 t £<f;tT V . 
[0046] Cl<7);$>>y^H4B1fciiS3§l 3J4. 7-(;d3 
Vb'jL-^ 1 4(£S»S*iTVv^ ?-yf-ft«8iai3tl 
3*>£* >y^tiSw&atfI##v-<f ?03yta-^ 1 

4 taj^-r h i o izkc ~> x v . 

[0 047] *LT\ 7^f^o3yt:wi4ti * 
<y^&*&aifgl 3A^A*§ixS^-yf-fi:S^aiffi 

ft&PDPfsfglSl 5C=«MmS^aS*LT. £<0P 
D Pft^Sl 5<0R|ffimi^d Z t iz* *) H A*^< 
yi2(:iS^7f^;H 0±O^-y^-{5B^ffiL 

[0048] ^ -y^N'*;W 1 0 tfOj^^lCJi, ^ D 
7t>l 1A.1 lBsWUftSitii^fc. ^-y 
f-/s-^;H OOBfrH^^mf^rW^Si^i^o^^cStT, 

[0049] H2tt, *<y*HflSH*aS*130&Jfc£5* 

[ 0 0 5 0 1 CKOll 2 (CJSV^T . ? -y ^fif««iaiSff 1 3 
14. -eiX-PiX^-f 7D7t>l lAt 1 I B 
XZ<T)H 9V7*yi 1 A, 1 lB*^A*$iX^S 

Aa,13Abt. ^<0^S^I11S&1 3Aa, 1 3Ab 
fc^-WUBRSiiTJfgKBPigRl 3Aa, 1 3Ab 

/D$8mS&l 3Ba,13Bbk, Z<VA/DS8m 
8S 1 3 B a . 1 3 B b tlX A/DSmHIS 1 3 

Ba, 1 3Bb*>£W?:ftA:fiS:ftT<£A/D^g| 
Sn^tt«f«OiBE«S-9tc»^V *T 9 -y f-tiSP ( H 1 

mm) <7)®mmomM.*mo cpunct, zcncp 

U 1 3 C t H 9 U3>tf jl-^ 1 4 1 S-^igg-f -&7t^ 

^^7i-Xl 3Dfc*><M8j£$i-lTVVS. 

10 0 51] H3J4. A^^^l 2O«J«S:5rr0aiiT® 

[00 5 2] ^!C0®3fc:fcV>T. ATl^l 2c0^r->- 
V^l 2A14. «fffi«ra£*H»l 2 A' ^rait^^'O 
^«$-LT*30. ^SfcSiiSSSl 2A' 04"L«, W?j 
lSj^ffi^Sltt@*n mm<7)©mi 2 aj^ffcSirO'* 

[0 0 53] *tT. ®4< l ZfckLX7*Ztl%&0t,Z, 
-r-i/yy i 2 Ac05feffiSP 1 2 A ' W$#:gB 1 2 bj!) 4 — 
f«»fc:«»SixT^T . Z<0W.#m 2 b*ijgfmi 2 
a<oite«IBPa«c«rtitfirr*0. SMI 2ali « 

*»i 2 b oflttM)-fe:itrtrt-4*«B«i 2 a ' <mmm 
tzmimsmizw&ztv&mwmum 2cmit 

:[ 0 05-43 =Sr*3> «Ml2b{l .PET^ 



!(6) 001-142639 ( P 2 0 0 1 - 1 4 2 6 3 9 A) 



•9Tj*»S*iTVvt. ATl^l 203fe^gpi 2A' 

0«0*®Sr^-o(t'5rV^«J: a (c$roTV*4 . 
[00 5 5] H3^iiV^T. ^-v-y^l 2AW*#rt 

ci±. w*?-? y 1 2 b t . mm^ 7ti2CL 

«iHR/lB* W^MRfeEIR 1 2 D k . 1 2 E 

itxtr-*i 2G^rtgg$ixTv^„ ccoffimxtf-^ 
1 2 GWU flHSL 1 2 acT^CiaPSBlcl^-ri, J: a fc 

[00 5 6] >r—$/l>"7\ 2ACI1 -eoftSg 
351 2 A' fc^ffifca£ttff(C« ^OrSfeSSggfll 2A' 
C0^tfSt^)S$^«*a5 12b 101 

(etna ufci t zmm-tz f v stm. ofttt 
n-cfc o . *&$mmm<,z l e d i 2 h •? ftw- £>*t 

[00 57] Srfc. zofv^-tyy-snitibKilz^ v 
•y^ffltv&iaicLTkJ:^. -tLT. § 
Sr-S^^l 2Atf>»i|»C. llA'yf'J 12 

[0 0 58] H5-14. ^OA*'<^12«OrtSI5lH]SS^S 

[00 59] £tf>B5JCtttvt. ftm&TTZitLX®. 

jewB^^^w^ttiw/^-yf-y 1 2 Bursas 

1 2Q^LX^mL/\^^)VMm,l 2D*5j; 
tfSBI&l 2E.J&S0I&1 2F£WMimteZti& X 
olZtoX^t. 

[0060] ^St/aj*V<.;H5^lHlfi& 1 2 Dfi.. IS 
SSI 2Efc*«3*lXVvt. SUSSl 2Ej&^Jt5*$ 

[0061] *lx. z<msmi 2eh* mmmm 

2F$r^LTffimxtf-^l 2GlzW$iZtiX&r) . 51 
SKI 2E^ta}^$nJii|illI»12Ft=:J:oTflMS§ 
*ifc««R«*6»JEE«X 1 2 GfcrAASftS CI t 
tCt 9 . BEH^tr-* 1 2Gi}^hy-—^>y\ 2AC0® 

mi 2 a ^am/ai^^^na^ 

[00 62J *«y*-fe>"9-SUL magX-f -y^-1 2C£ 

mmztix^x. r-isyn 2A05fecas<o«*a5i 

2 b*>*^ «y^-?*/n o_hfc«afckfc;r t £&*irf £ t 

7fl2 CtsTS'teU SRttffl 2 b*^ <y^ 
v**;H 0*^HitT^i,^«miSX'f 7fl2CJ 
■*7\,z-th i a fc:&-3~0->g> .. 
[0 0 6 3;] Z\<7)?vi~t>ySt vxi*. mttf. % 



m» 1 2 A ' cD3$#g& 12b*s?-y 1 0 fcifJE 
$*l*fc§OJEKj£#?*nl.T. «aS^'f >y^-12C^rj- 

[0064] *LX* I^'yftytS^LTLE 
D l 2H**maSDU -y^l 2CI,zmWiZtlXt5*). 
^-fe^S*^ ir-^^1 2ACD^M<D^mi 2 

%zm=?-X'bh l e d 1 2 mzmm^v'r y 1 2 b*^ 

[ 0 0 6 5 ] ®6{4. xij^y 1 23&^>-*;^l 7(C 

«»s*vc ^&imz7Fr?mimx'$>& . 

[0 0 6 6.] d<0H6tfcV^T, ^y*;uri7{4. 4> 

*Hc^c#v^@^wr?»i'D v iei»]#<7)K^?ii 7 aumif 

t>tlX^X. ZC0®tgr1ll 7 afiCA^J^l 2*H-0 

l_h|4l ^ fcfi9«-5 J: a tcflroT v>S . 
[0 0 67] ^-LT. Z<?y<>JtvWl 7C0tit&1Ll 7 
acOJ£Bt(4. ^«0K-^?L17a|*ltfi^r§tL^A7J^. 
>1 2c7)^B^3(E«^1 1 T*^{i!lrri>ffiSfc, 
*v>36«*FMR 0 WtfeiiTte 0 , cwlfEWiFFlzii 

«ia-Ki 7A&mnzixx^x. ci^mag^-Fi 

7 AS:^LT3EIE*S?*95SS«aSfc:SS^$*i.S i a 
[0 0 6 8] H7{4. Vf?n7*yi 1 A, 1 1 Bcr> 
[0 0 69] iWf^D7t>llA I 11BI1 a 

u*im&b&mm*^wiznvfflirt>tix^&x: 
fvn^uiocr&mizm-ixigfa&tt-r&x 

ate. jHTSfiG^RfMil OAOrtSDBfctiQfH-t&S 

««rc. ttii 0Artfcaig$ixTv^. 

oT^^iT-Si at. l 8 0S<ofer&i#tt**-r-S»J:a 

[0070] JMC. ±IB^ >y^/s'^;l^lBfcJ:-S»^ -y^- 
^•*;W±<7)^-y^-fi[Somai^fcOUT. R^*if 

a. 

[ 0 0 7 1 3 ®S3- h' 1 7 A L-TSSSWaMcSSK 
$ixf^>-*^17(7)|g^-?Ll 7 a^AA^^l 2 
*tt^8«TflH*LT4J < t . iOK^TLl 7 a<0ig® 

OWt^^^WPT^gStT, W^vf'J 1 2 
Bfc5feffi**JT;biT.& (H7«K) . 

[00723 *LT. 01{^$ixi>J;ac SiS^'"/ 
f'J l 2BA.o^m#^TU:A*'<yi 2^>-3t 

(iWKBl 2 A' co«f*:a51 2 b ) yf/tM'l 0 
<7)ffS<7)ea(JaT, ^>yf-i2Bi:Vva) Pfc^-y^$ 
ixSi:. -5-^i*OgH*E73^J:^T. * 'y?--fey-9-S3&* 
XKfMR 1 2 b 1 9 -y f-^^H 0 b crygMZmHth . 
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[0 0 73] f LT, AT^Vl 214, ? -y^-ti^S 
^y-T-S. TVa^* 7f'J12BKLED 

1 2 H fc«sS*^iI$*VC LED1.2 H*WT£*U 

[0 0 74] =5ri3. .I£>fc£. A^Vl 2co©&&£: 

fmt&mnm 12c #>\ s&#a& 12b owzoimm 

f&Ztix^&zblzX*). AT^o-l 2<r>9W^)V 

1 0^0)9 >yJ~lZ£~oXmWtl$>Zbli%< . mSWKT) 
[0075] z\cr>9 7f-fe>ts^yfl„:i:(:j:-5 

c\ ma^M 2c*ijj->-$ix. mm^vT-v 1 2 

B^6JWB^ffl*l^iMBBeii»l 2DJ3J:VJHHI 

1 2 e ,mmmm 2 f tt* jt-wrmas*^*^* . 

[0 0 7 6] ZtllZ±-oX. 2EI1 JfftSc/ 

ffl*KiMB»eilI»l 2D(=J:o'CBk5eS<i3tJB«afc4 
^(4lU*U"O^S^ft#2r^LTJiitSllIS&l 2F 
fclftfiU ««EI»12Fttr<0)B«»«^««U*: 

Etxe-* 1 2Gfcaj*-rs. 
1 0 0 7 7 ] * L/c . six 1 2 gi±. vmm 

H»»(0!;iur* 2 otH 0 okhz ) (Dm^mta^ 

y-is>7l 2 Affirm 1 2 a 2:51-5 jfeMHKl 2 
A' <OJ1>fil9{cnijft$^4BR<omnfl|!12c^9»i 
SitS „ 

[ 0 0 7 8 ] £«>i: # , MB** BBPSP 1 2 c fttfttf 
pBI 2 A' c^mffiW^jg^raffiBt^^ixTV^ 
^bizXK). AJl*<> 1 2 own® 0 C 3 6 OffiO^ 
fc:*6S3*U * v 1 0 tf^lffifcfto T *<07*Mi 

.[ 0 0 7 9 ] * L/C, .TOATJ'O' 1 2 *>£>?SS£i"i-£ 
S@W*li. ^yf-^*lH OcOT^^jWaStfeffiSKi 

[0080] Z<Db*, ^?07t>l 1 A, 1 IB 
14. flraUfcJ: 3 (c**v«tl 8 0SOfir6]!RfttS*t 

[00811 r^mtyiiAtiiBtii 

TJffiSHfc4*lftaSii.4i:. 7o7* VI 1 A, 1 1 
[008 2] dtf)? >yf-fi[S^aiSI 1 3 £A7J$ix*:iS 

mmmmm 3 a a . 1 3 a b kiatj s*u c oasi^s 

3 A a , 1 3 A b fcfcl vc^fc«fcl^g9E» 
«9«»jW;fe*lfcflL A/D^miUKl 3 B a, l 3 B 



bti^TA/D^iltCPUl 3CtCA?3$il. 

[0 083] *L/C. CPU13CI1, A/D^088 
1 3 B a , 1 3 B Kfrt > \&j}ZiXX%t^i?9)Vmm%i. 

[0 084] C1C0CPU1 3Cti3(t-S,^-yf-<aBPC0 
SSSr#^7t*bc7)^S[(i. #7>f?D7*yi 1A, 

I 1 B^*«y^&EPaT<0ffilH£jritSU 
^-yfv^H 0^*TI5Sgi5o&JS^i; LX9vmW 

[0 08 5] ;«#7>f^n7*yi 1 A, 1 1B*^ 

J: "C t&tfj £ ixfcj51li!£o l^K/u lzM~3 < *a»Sr8rC*> 

[0086] «IO^r?£{±. 70o7*yilA, 1 1 
Bfc?-y^ffiBPfc<0Sg8i£WEL/C. -?4 9a7*y 

I I a, 1 1 BizwmLti^m^m^^^xi]^. 

>1 2frt>%MiZtitz'tifCO\s J <-)VS: 0 i>{rpr6<TC\ 
ATKOa 2*>fefHSS*i.i^0-S^)«WftP^;Pi: 
v-f ^n^i-l 1 A.l l BizX-oX^&^ixtz^co 

ztiftKommeii'Oi'bemittzx')^ *<ok/H£ 

T^S^T . 9 -y f-ffiBP .* X'cmffi&mtfh h 

coxhh. 

:[0 08 7] #7^D7*yilA, 1 1 bk: 
-y ^fitBP *-COKIt**jh.«URtS"t 4 J: -p tc L 
I0 088]$2^SI1 ?a7*>HA, 1 

1 Bizx^x^ti^tutkta^titzm^m<ois.mzm^< 
s.m,*mx'h&. 

[0 08 9] ZCT>f&2 nUmt. %f?4 9ti-7*V\\ 
A, 1 1 BlzX-iX&iiiZtititti^ticoM^coim 

frh.9v ^-<aap * xr<?m&k$m*h %> *>t** . 
1 0 090] matt . iSW^^^rSH-iastciiv^ 

0KHz«^ ^jt*>'3 4 0mm/#T-S>2.*^. <H 

[009 1] Lfc^T, V'f?D7tyilA,ll 
Btc^ix-fiigiJjlLTteW^ffiffl**. nmmscr>b'er> 

imcoitox'b&frzmm-t&zbizx^x. 9v^sl 
bp * -c-cTysanamaj a* s . 
10 0 9 2] m3co?rmz. xts^yi 2t?9 -yf** 
)V±.*mb Ltz b % IZ 9 o -? * > 1 1 A . 1 1 B \z 

a\ ^xwfet&is&mzsL t h<mmzm~j\, ^xn o 
Mta-nrnx-ht. 

:[0093] Z.<r>m3<r>1fm&, %>t>frt*b9 v+rt* 
;H 0±<V^cr>{mZ1%%VXZ<7)1%fetiLWfrb%M 

2ti&tmwL<o<mzmxLxi3-!*. c<otM^{aB*^ 
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l , * nimvyttiiwiiii Lz?v +®m£ x-commn 

[0 0 94] H8£i3tvC. lii^L^id 

fc. A^^^fas^nss^^asR^i 0 OK 

^<0*$ii3. 4mmfc&&OT'.. H9K* 

3. 4mmXl 0/360*?0. 094mm 
[0095] Lfc^T, £a*tt34l*:? -y^-firat 

ia.i iBt^KSi^sm-rs. 

[0096] m4cO^S{± > A2>^#>£>?&Jg$;h.l>j@ 

[0 0 9 7] £OH4 #>4>A>t#>*-y^y\'* 

9U7*>\ IK, 1 1 Bfc<DS§8l£tfcaiLTt5#. £ 
<D*g5gftB#^ -y f^t** 1 OifcATyo- 12^ 
Si Ltz mz*j£. Y'v TyJtomzX -ot, * -y ^fflfCP 
^Sl^fc^i&^faSrlfcaiU WMk<r>9 »,+$LW.P 
t#7^D7tyi 1A,1 lBi;<7)i?EPi2ra[aj-r 

[0098]? -y ^GLB&aiSS 1 3(i, ±!B^Mix*^ 

1 1 B fc<0^moSE?ffi^gm£fT^*:?lL * -y^-fi 

spo^g (x, y) <7>$m.&m. 

[0099] Hi OiZ^tlhX-Ol/Z. 9v 

?^*/H 0tfX£TTOSPo£Iu&£: U ^^□7ty 
1 1 A , 1 1 B CDmtt&Scommt: Ztl-Ftl ( X 1 , 
0) , (0.Y1) fcU 7^n7t^llA, 1 IB 

vi-®.w.p £x-(wmz*tL?tii.i ,.l 2 t-r 

Si:, 

LI 2 = (X-Xl) 2 + Y 2 
L2 ! = X 2 + (Y-Yl ) 2 

ZeMlL-XmRZMKZtlzXiX, 9-v+Q. 

wp<r>im (x, y> ofi*5«nc$ns. 

[0 100] zco£di,zLxmg.i$titi?>y^GLWP(r> 
mm(x, Y)i7)r— ^fy^7x-^i3D^ 

LX9 *v+&W&&%5\ 3irt?-?4 fnziyVx.-? 1 
4 left 73 Six i>. 

101 0 1] ZVX. zcoij fnayVx.— 91 4 
i±. ^-yffiiPOSi (X. Y) tttJE-fSBflfc-?- 

U *^WI^-*®»«:PDP*jS§6Bl 5^ffi^J 

upd pmmm. isji £ comm^-^m^tzm^ 



WC. j3rg<0®^ mfeT. 9 >y+i-9*9 v+WM. 

cv&mwm*i:z p d p<omBte^rs . 

[ 0 1 0 2 ] -Le*>Wfc*JlvCi4. ? >y *Hm.<0 

ftfezmmftzm^xftix^zw. a m-^> f Mssnnfs 

[0 103] ±i£<5WJ^t3V>T(±. 7-f?D7;j- 

V 1 1 Ai: 1 1 Bj&S. * >y^-/A'*/H 0«0T^5*J*iffi 

uy*yi l At 1 1 B(±. 9»/+**)Vl OoJtaso 

Jb£i:PW*fc. ^-y^fiBPOMS (X, Y) 

& it 

[0 104] HI 1 li. —ftffyiA 9u7* >t>K Zti 
«u * -y ^^oPP^CcKSSftTV^m^t-E 
«HT"&-?>. 

[0 1 05] <L<DH1 lfc&Wtii. 14 9u7*>l 
1 C 1 1 1 D*\ ^fi-Nt, * >y^*;H OOtTi 

mkGTmmizwMztix^htf. mcommizwmLx 

[0106] C1C0W<7)<J: o IZ. 9 <v+J**)V i o<m& 
\ZH 9V7*>1 1 C.l lDimW.Ztl&$&. Z 
<»•?■<( 9 V7*>1 1 C, 1 lDdi. HI 
3iZ7sk$tL&£5*9 Qg&fmfom:T$+Z>l4 9U7 

[01 073 -tftiyh, i-4 7D7*ync,iiD 

l± x 3>T>^V^ ? 1 1 aCDtifgB£9 OJgomi^tt^ 
JftftTiiK-yi lb^TXOWt^iXTV^. 
[0 108] Hi 4&V>L1 6I±. ?<yf-/^/H OlC 
v-f ^ D7 * VS: =ffliy_tlK 0ftft6*fr«iE1tBfH&* 

[0109] -r=5r±>*>. HI 4{i. 1 8 0^<7)l§[6i14S: 
*-Ti.4fflc7)-7>f ?D7*>11 A, l 1 B, 1 1A' , 
11B' ifi. 9>v+rt*)Vl O^EH^ig^^+ifce® 

9Q&<»Wfo&*tth4m<7yi4 9'07*V\ 1C, 
1 1 D, 1 1 C ' , 1 1 D' ? v+J**.A>l 0<r>BX 

cQmmzzti?ixmw.ztix^2>m$:*kLx& i 9. hi 
li a. i ib, ii a' ,i:ib' k9om<vm$i i &z 

AWrr? 4 9V7*>1 1 C. 11D.11C' , 
11D' cy>tf8{lO-7-f 9V7*>W. ^vf^jn 
OtfOH^ig^^^tiigi: H^OKSBt'^n-eiiiHa 

[0 1 1 0] C<0 J; a fc % 3fflm±OV>f^P7^y2r 
->T3BJi**i*:-«^xov>f ? D7 * >-tc J: -oT^aj 
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•3. ^ >yf-{aBt=St>3fiV->ZHl«0V>f ?D7*ytJ:-o 

0 s * -y f-fiSO^O^ fctf d . 

[0 111] ±§Zcr>J:o< l Z3mU}±Vr?'( 7n?*yiz 

[0 112] SriS. v-f ?B7*>"kf y+rt*JWM 

8 OftO^lftjtt^^tiilfSV RllfffciSB-fftii 
ilrO«k -p fcv-f ? a 7 * 9 Ogo^fate&^-r ft J 

uy* v^n^vvm^zWSth^&tet. •? 

fc. ZJjiy&f v^*)VOMU*? -yJ-t&Z bit 

& Srff o £ t jWH** fc v * 3 ft . 

.[0 1 13] HI 7t±. (^jfe) O 

«Bt<0flfe(^SrJtffi!lSrl8fiSLT^m*Hr&S . 
[0 114] CCDHI 7tC*JV^T, A*^>Ojte«»l 
2 A" <7)5fcfiigffil 2b' ^^fcfi^^iXTtJO. £ 
(Vm&fVf&m 12b* o«ttr*#MBiBte, HPR?Ll 
2aSr?ha5fcSil$-fri,P3^c7)IBag|51 2c' iftm 

[0115] £^09fc:i5(tftA:*J'O"k. H4<DA:*K< 

< » IHBU 2 a § fcflHRfcOTinffil 2 c ' 

T*MW»a*»c»S3 ftft . 

[oi i6] hi sti, \x^<7mfc<7M<m*w<t 

[0 1 1 7] ZCOmi 8tCi3V>T. AJ'O'l 2' tf>^ 
-xy/12A' {±, *<^$igg|$12Aa<7)|*|Sffia\ 

ZiXT is 0 . ftMlzmmt 1 mmcOgBP 12c" 

[01 181 ICOA^^Vl 2' fi. ZVtf&mi 2 A 
a<OftgH#Rli^£LT^ft£i:k:J:o-C. 

^/i2A' izftrnzixtiBrnxv-xi 2gksp 

12c" £:frLT$&fiS;h.ftfiWi!fo&>\ JBtHMtSirr 
ft-ktjfc&ft. 

[01 1 9J HI 9fi, £<0A2TO'1.2' <7MU12 

tt) ^-r^-^T&D. 12 011 ^^12 
A' O«Wfc«LT«*-|*Ifc«i$*i*JBWft<01# 
14 ( 9 Oftfttt) *5rf 

.[01203 H21I4, H 3 toTJyoi 2 ffMcr>mm 



[0121] iWWt TOK^f <y^-l 2Cifi^—^> 
y\ 2AWmmizW*)tt»t > ti*:tVnV?47'bti:-> 
T^fttOT\ -e^l*I^lIll?S<O«igg{i!2l5^0!li:|ll«T' 
£>ft. 

[0122] do0y^A^>-i 2ti. wrx-r v*l 

2C*^h#Wc:5:-5TV^£i:(cJ:^T. ««x-f vf- 
i2C^^fy^7ft Uffifflti, £<tft»u-f 

•y^-1 2C£*£Ti£f£LT. miSO^-y • ^7$rff d CI 
fc#<tiS#ft. 

[0123] H22<iu HSOA^^l 2 ^gPHISI 
fefcffi^KgtRJBfciSrt^n »/7W\X'fo ft . 

[0 124 ] £<O09ii. MX-f >y^-l 2C^*H2 1<75 
«tf)*£fcH«fc* y-i^y^l 2A^iamfclX , y# 
*t WuWMt»W-f 7b%->X^& fcOT* ft**, * -y 
^--te S *>*^^C/at}^ 1 2 D fc<7>* 

ttttSflTWC. miso^y • s^OTSUM >yf-l 2 
CC i oTWWrfcftft J: o iztc-oX v>ft t ort'&ft . 

[0125] Hii^t^H5i3j:tXJJBc0ll2 2<D|*!gff[I] 
R<0S»W(C*JVvai. ^<y^-fe>"9-S*i, A^^tf) 

tajau «wR/aj*p^i««iii»i2Dii. £^ 

^ <y ^--b S 3&^<0«KtJfi^-fc:*tJC LT . %£»1 2 

coig^^^-rft J: a fc4r>TV^ . 
[ 0 1 2 6 ] LT. XtS^.yc0^.y^tb 9 v^>^)V 

b <^mK^ttcii.mmMmzMm lx , mmswmm 

tzliiH,-}} h-^fUcomgWli: v >f ^ a 7 * y^mtH L 
fcHKc, ^»y^a»i±5Hl 3(B1#MD^. *>&*»t 

may)?*.—? 1 4 t*i^-ffi#Srai*-rft . 
[0127] m*-lZ. mmi/liiJj^<Jl-l&%.WlS&l 2 

d iz* ~> xm&ztiz mmtwrnwrnb 9 -y +K*tvnz 
m^zti&m&bonmz. 

100kHz - ±«8# 
9 0kHz - %m% 
80kHz - Amu 

70kHz - mmm 

(DXd izWife L tz *) % $ ^ {cfl6c7)feOi®*«^$ tvft «t 

ft«fc i,zmimzm%.-t& x?iz lx%> x^. 

[o 1 2 8J ±Micox o^m^commLttiitm^ 

OUbXiJ^yizi ft 9 >y^&B£fc{fftfl^®®fc<0 

mm^M-rhzbdzi^x. mtix. pdp^wb± 
-rfcj&nbsfeft. 

.[ 0 1.2 9 j 02 3«, mtm/itixwumMMm 
2 d iztott&mimb izjji'^jwwzz^mx'ftd ^ 
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mm>mmm ^st^n > y 9 bt» 5 . 

[0130] i^KfcV^T, fl»*-f 7fSWliM 
frfc&oTfc 0 . $ <cC, nmx4 7f 12Ci:LED 
1 2H*^K#mc ; 5r^TV'>|,. 

[0131] H24tC*JWC. W#*-f >y^-SW(ijg& 
Sc/ffi^) l^H&£0B& 1 2 D *lt . <€■ <oflJ 0 

[0132]^U, ^>yf-t y-9-s#mii;M >y *i 

2Ch LED 1 2H<7):*>' • ^fcO^fclBS-^S <t 3 
[0 13 3] £tf>H2 3*Jj:tf2 4«0Hfc*$Vvcfc. « 
Jim/ft* w^RteE* 12D *Ci3»t4tt«ft 

[HBfafMl&tlH] 

[Hi ] iO»BB<^gife®K^{tS-0!I?&5^it)Sll 

[ 0 2 ] mWlZ t> ft & ^ < V^fiLM«!aj^«Bg 
£5cr:rn-y?B-e&2>. 

[H3 ] mm^mi-^Ats^y^m^^i-mmmmv 

[041 |S|A*'<>'05fe^P0lfjt^^-r> i rffl!lBr®t£^ 
0-C&&. 

[05] llA*^^O^Ill»<0SSBICTSr5^-yn-y^ 
0T&S. 

[06] RX^^SfiaW-Sfc^KO^^;^**^- 

®mmx**>%. 

[07] H0M=*jwC"?-f ^n^^y^JROftft^®^ 

[0i o] ^■ y ^{aaiT'ogg^os[aj*aosiBj0T- 

[012] goSOfgfi^^t^v^u;?*;^) 
«j££j*1-ffllBTH0T#>S.. 

[01 3] RhM ?ny*ycoiEffifflX'h&. 

[01 4.1 ^O^^OlESiOS ££fHj?)0IJ£^-t 
SiBJ0TfcS. 



[015] v-f ?uy*ycowmcr>Ze>l,zMcr>mZij?t 

mmmx-hz. 

[0i6] v>f?D7 * xrmmnz hizmcom^-t 
mmx-$>&. 

[017] A^^^^v^ffliofli^^^-fM-iiiiTa 
[018] x^y^-^yycrm^m^^tmrn 

®0T"&3. 

[019] 01 SOA^ixA^^Sft&S^fcOO 
[02 0] 01 QC0Xj}^yfrh%M&tihm. : m.<r)9 

[021] tt^nmmmtm-mmvibh. 

[02 2] A^yortlSlllSS^ftlJO^WJ^^T'n 
■y70T'&£. 

[02 3 ] AJKOOS tflfitf)&i£fiaj£^-rfiOIBl2T' 

o 

[02 4] B2 3<0A*^>'^rt«EI»^fiaM*^ 

[02 51 «3Mf!*jStW!BBlT»*. 

10 

10A -RVfi 

11A,11B,11C,11D,11A' ,11B' ,11 
C , 1 ID' 



1 1 a 


-•ayfy^A ? 


1 1 b 




1 2 




1.2A 




1 2 A' 




12a 


■••f§PK?L 


1 2 b 




12c 


-Baps? 


1 2B 




1 2C 




1 2D 




1 2E 




1 2F 




1 2G 




1 2H 


-LED 


13 


"•*yf4BflHftffi» 


14 




1 5 


-PDP«^ia 


1 7 
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P 
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